Cloning and biochemical characterization of hexokinase from the methylotrophic yeast Hansenula polymorpha.
We previously showed that, unlike other yeasts, Hansenula polymorpha possesses a glucokinase HPGLK1 that can mediate glucose repression in this yeast, although it cannot replace the regulatory function of hexokinase 2 in Saccharomyces cerevisiae. In the present study, the H. polymorpha hexokinase gene HPHXK1 was cloned by complementation of the glucose growth deficiency of the H. polymorpha double kinase-negative mutant A31-10 with a genomic library. The sequence of the 483-amino acid hexokinase protein deduced from the HPHXK1 gene showed the highest degree of identity (56%) with hexokinase from Schwanniomyces occidentalis, whereas the identity with hexokinase from Kluyveromyces lactis and both hexokinases from Sac. cerevisiae was 55%. The hexokinase protein was purified from crude extracts of H. polymorpha, using ion exchange chromatography and gel filtration. The K(m) values of the purified enzyme for glucose, fructose and ATP were 0.26 mM, 1.1 mM and 0.32 mM, respectively. H. polymorpha hexokinase was inhibited by trehalose-6-phosphate ( K(i)=12 microM) and ADP ( K(i)=1.6 mM), but not by glucose-6-phosphate. Transformation of a H. polymorpha hexokinase-negative mutant with a plasmid carrying the HPHXK1 gene restored the ability of the mutant to phosphorylate fructose and to repress the synthesis of alcohol oxidase and catalase by fructose. Therefore, hexokinase is specifically needed for the establishment of fructose repression in H. polymorpha.